Trillions of dollars are invested through index funds, exchange-traded funds, and other index derivatives. The benefits of index-linked investing are well-known, but the possible broader economic consequences are unstudied. I review research which suggests that index-linked investing is distorting stock prices and risk-return tradeoffs, which in turn may be distorting corporate investment and financing decisions, investor portfolio allocation decisions, fund manager skill assessments, and other choices and measures. These effects may intensify as index-linked investing continues to grow in popularity.
I. Introduction
The proliferation of indices reflects their ever-growing importance to the investment industry. Trillions of dollars are managed with some connection to an index, with the S&P500 and MSCI World being among the most popular equity indices.
Institutional investors often ask a fund manager to beat a particular index. Individuals may wish to match one via an index fund. Hedgers, speculators, and fund managers may manage exposure to index members through index derivatives. While this article focuses on stock markets, indices and associated investment products have proliferated also in debt markets, commodities, currencies, and other asset classes.
It is time to reflect on the broader economic consequences of these trends. I define index-linked investing as investing that focuses on a predefined and publicly-known set of stocks. In this article, I review some evidence that indices are no longer mere carriers of information, but that they and their associated index-linked investing strategies have become so popular that they are generating new stock market phenomena in their own right. Because so many economic decisions are tied to stock prices, these phenomena affect the real economy.
But for sake of balance, it is important to start by acknowledging the many considerable benefits that indices and index-linked investment products provide. They allow managers and investors to calculate "betas" for cost of capital calculations, and to learn from the information that indices contain about investment opportunities.
Policymakers use indices as forward-looking indicators of economic conditions. 2 And, most obviously, investors have greatly benefited from these innovations. Index funds generally have lower expenses and costs than actively managed funds. They provide exposure to specific diversified portfolios, including portfolios of international stocks that would otherwise be difficult to construct and, for those delegating investment management, to monitor. Their core strategy tends to minimize distributions and thus is relatively tax efficient.
There is no doubt that indices and associated investment products are innovations that on the whole have benefited many individuals and institutions. On the other hand, their popularity has created underappreciated side effects. As I discuss below, these all stem from the finite ability of stock markets to absorb index-shaped demands for stocks.
Not unlike the life cycles of some other major financial innovations, the increasing popularity of index-linked investing may well be reducing its ability to deliver its advertised benefits while at the same time increasing its broader economic costs.
2 For example, the S&P500 is a component of the The Conference Board's Leading Economic Indicators (LEI) Index for the U.S., the TOPIX is in the LEI for Japan, the FTSE All Shares Price Index is in the LEI for the U.K., and so on for other of their country-level indices; the Federal Reserve Bulletin reports the S&P500, Amex and NYSE indices; and so on.
II. Indexing, Index Funds and Stock Prices

A. Indexed AUM
As Figure 1 suggests, the importance of index-based investing strategies has risen rapidly. Index-based products now form a well-established segment of the investment management industry. The practitioner-oriented Journal of Indexes is over ten years old, as is an industry conference known as The Super Bowl of Indexing.
Huge sums are involved. Standard & Poor's reports that as of this writing there is $3.5 trillion benchmarked to the S&P 500 alone, including $915 billion in explicit Index funds. ETFs now amount to $1 trillion across all asset classes and indices. Russell estimates that $3.9 trillion is currently benchmarked to its indices. This gets us quickly to about $8 trillion in easily countable products.
Active managers must also make distinctions between index and non-index members. Given tracking error concerns, an active manger that is benchmarked to an index is more likely to trade the stocks in that index, as well as associated liquid ETFs or index futures when equitizing inflows. 3 For example, suppose a benchmarked manager forecasts that both an index member and a non-index member will appreciate 2%. He favors buying (or overweighting) the index member, all else equal, because it reduces tracking error. If the forecasts are -2%, he favors selling or shorting the non-index member on the margin. The very language of "outperform" and "underperform" implies a benchmark.
It is impossible to determine the exact dollar value of U.S. equities whose ownership and trading is somehow tied to indices, but the above suggests that the relevant numbers are in the trillions of dollars. This means that every trading day, billions of dollars in net flows affect index members but not non-members. That this trading affects index members' share prices is not surprising.
B. Index Inclusion Effects
A stock is deleted from the S&P 500 when it falls below a threshold liquidity or is delisted, acquired, or otherwise determined by the S&P Index Committee to have become sufficiently less representative of the market than next available candidate. The S&P 500 Index is a capitalization-weighted index. 5 The percentage of each member that is held by explicitly Index-matching funds is therefore $915 billion in total Index fund assets divided by the $10.5 trillion total capitalization of the constituents (S&P estimates). This implies that, around the time of this writing, 8.7% of each stock that is newly added to the Index must be bought by Index fund managers-and rather 4 Much of the discussion below will involve the S&P 500 Index. It is among the most important in practice and has been the most studied by researchers, but Wilshire and particularly Russell supply indices are becoming increasingly popular. 5 To be precise, it has been float-weighted since 2005, but this has little effect on the calculations below.
quickly so, because their mandate is to replicate the Index. Whether they buy at a price that is "too high" is irrelevant. reweighting change studied by Kaul, Mehrotra, and Morck (2002) was perfectly predictable. The same broader economic issues that arise in connection with the S&P 500 may therefore also arise, to some extent, in international markets.
C. Comovement and Detachment
If a one-time inclusion effect of a few percentage points were the end of the story, then the overall impact of indexing on prices would be modest. But the inclusion effect is just the beginning. The return pattern of the newly-included S&P 500 member changes magically and quickly. It begins to move more closely with its 499 new neighbors and less closely with the rest of the market. It is as if it has joined a new school of fish. Figure   2 illustrates the phenomenon. It is worth repeating that this pattern is occurring in some of the largest and most liquid stocks in the world.
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These comovement patterns are where the real economic impact starts. Just as the initial price jump is a result of sudden index fund demand for the new stock, the increased comovement with other members of the S&P 500 is related to the highly correlated index fund inflows and outflows that they experience. 8 To some degree, active managers with S&P benchmarks likely also contribute to this comovement, as discussed more below.
The net flows into index-linked products are both large and not perfectly correlated with other investors' trades. Indexers and index-product users are by definition pursuing different strategies from those of the more active investor. They are less interested in keeping close track of the relative valuations of index and non-index shares.
Some are index arbitrageurs or basis traders who care only about price parity between 7 In the S&P500, the beta changes reflect primarily an increased covariance in returns between the included stock and other S&P members; the standard deviation of returns of the included stock does not change much. Greenwood and Sosner (2007) find similar effects in Nikkei 225 changes. 8 Goetzmann and Massa (2003) show this effect at daily frequency.
index derivatives and the underlying stock portfolio. The upshot is that over time, the index members can slowly drift away from the rest of the market, a phenomenon I will call "detachment."
This price detachment is not just a theoretical concern. In an important paper, Morck and Yang (2001) find evidence that S&P 500 Index members have enjoyed a significant and increasing price premium, most likely due to the growth of indexing.
They match each stock within the Index as closely as possible to a stock outside the Index, where comparability is defined in terms of size and industry, and then compare their valuations. Figure 3 shows their results. As of 1997, they find an S&P membership price premium on the order of 40%.
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This is much higher than the inclusion and deletion effects noted above. Part of the gap may be due to the fact that professional fund managers are now widely aware of the inclusion effects and are increasingly predicting future changes, thereby attenuating announcement effects when they materialize. 10 Alternatively, the full implications of Index addition may just take longer than a few days to materialize. For example, active managers may decide that the newly-added stock, even after the inclusion effect, is still undervalued relative to other Index members, the newly-natural comparison group.
Or perhaps Morck and Yu are simply overestimating the Index membership premium due to a subtle methodological problem. There is other evidence that the S&P 500 has detached over this period, however, in Cremers, Petajisto, and Zitzewitz (2010) .
They find that between 1980 an 2005, the S&P 500 has generated 82 basis points of 9 The authors are updating their data and analysis through the present; it will be interesting to see the current estimate of the membership premium and the time variation that has occurred since 1997. 10 Petajisto (forthcoming). In any case, the evidence is that stock prices are increasingly a function not just of fundamentals but also of the happenstance of index membership. This drives many of the negative consequences noted below.
D. Bubbles and Crashes
Investor reactions to index movements sometimes require increasing or decreasing exposure to the index, so feedback loops may arise in which shocks to prices lead to further demand, further shocks to prices, and further economic consequences.
These cycles can operate at frequencies of both years and seconds.
One low-frequency loop involves simple return-chasing, and may be part of the story behind the Morck and Yang (2001) results. Indeed, they suggest that it is an "indexing bubble." Return-chasing is a well-documented phenomenon in the fund flows literature. The S&P 500 Index's visibility and the easy access to ETFs and Index funds facilitate a high sensitivity of flows to returns. 11 Active fund managers can face pressures to chase returns as well, including long-short investors, limiting arbitrage forces that would otherwise reduce detachment. 12 These effects are reinforced by the performance evaluation interaction discussed in more detail later-the increasing popularity of indexing inhibits the ability of active managers to beat that index and make the case for their strategies. This returns-chasing feedback loop could be much of the story behind the S&P membership premium and the positive index alphas in Cremers et al. (2010) .
Index membership also affects high-frequency risks, and may encourage trading activity that exacerbates those risks. Dramatic examples include the crash of October 19, 1987 and the intraday "flash crash" of May 6, 2010. SEC investigations have centered on S&P 500 derivatives in both cases.
The causes of the October 1987 crash are unknown, but it did not originate in any U.S. market. 13 Nonetheless, some have argued that the shock propagated so quickly and dramatically due to a feedback loop involving portfolio insurance trades that used S&P Index futures to create synthetic puts:
The scenario is generally expressed as follows: An exogenous shock produces a stock market decline; that price decline triggers futures selling by portfolio insurers; such futures selling produces an undervaluing of the futures contract relative to the cash index; stock index arbitrageurs buy the relatively underpriced futures and sell the relatively overvalued stocks; stock prices fall further;
11 Warther (1995) and many subsequent studies. 12 Shleifer and Vishny (1997) and Brunnermeier and Nagel (2004) . 13 Roll (1988 The flash crash of May 6, 2010 is again drawing attention to an index-based product. SEC investigations are still ongoing, and no academic studies are available yet, but a prominent explanation involves S&P 500 e-mini Index futures. The story goes that a negative shock to S&P 500 prices or demand led to a large intraday price decline that was exacerbated by further selling in the futures, and so on. If this is correct, the basic mechanisms that played a role in the October 1987 crash seem to still be here twentythree years later.
To be clear, these stories hardly suggest that the world would be better off without index derivatives. They just raise the question how differently these episodes would have unfolded in a counterfactual world in which trading in index members would be limited to their floating shares outstanding.
E. The Cross-Sectional Risk-Return Relationship
The basic proposition of asset pricing theory is the positive relationship between risk and expected return. Numerous models take a risk-averse marginal investor as given and derive this as an equilibrium relationship. It is an intuitive and appealing proposition.
14 Tosini (1987, p. 31) . See also Harris (1988) and MacKinlay and Ramaswamy (1988) for evidence relevant to this mechanism, and Carlson (2007) for additional analysis of the Federal Reserve's role around the crash. 15 Blume, MacKinley, and Terker (1989) .
It is taught as both a normative principle and often, at least implicitly, as a descriptively accurate one.
It is surprising that not more investors, teachers and students are aware that within the stock markets, this proposition has been incorrect. High risk stocks have, on average, delivered lower returns than low risk stocks in both U.S. markets and those around the world. 16 Illustrative results for U.S. stocks are plotted in The problem is that managers benchmarked against a simple index will tend to favor high beta stocks. Suppose a long-only manager is benchmarked against the market portfolio and its expected excess return is 10%. Suppose the institutional manager finds a stock with beta of 0.75 that is underpriced against a standard CAPM benchmark with an alpha of 2%. The expected excess return on the stock is 9.5%. But even though this stock is underpriced, the manager expects it to underperform the benchmark by 0.5%. In other words, for a manager benchmarked against the market portfolio, a stock with an alpha of 2% can be a candidate for underweighting. A similar argument shows that such a manager is also incentivized to overweight a low or negative alpha, high beta stock, unless the alpha is extremely negative. 18 Put differently, maximizing the so-called information ratio, which puts excess returns against a benchmark in the numerator (and tracking error in the denominator), is a different objective function than maximizing the Sharpe ratio, which has excess returns over the riskless rate in the numerator.
The bottom line is that many of the investors that have enough sophistication and capital to potentially correct the anomaly are handcuffed by their mandates. These incentives may well make the risk-return anomaly worse. Figure 4 does suggest that the anomaly has not diminished over time. It may even have grown a bit with the trend towards increased institutional ownership.
III. Economic Consequences
The mispricings noted above would be a sideshow put on by the stock market, if stock prices did not affect so many real economic decisions. Every decision that depends on stock prices is therefore distorted by mispricing. We review some such decisions faced by corporate managers and some faced by investors.
A. Corporate Investment and Financing
There are a number of ties between the stock market and corporate investment policy. A familiar mechanism that links indexing to investment decisions is the calculation of market betas for inputs to the CAPM. Although the model is empirically inaccurate, indeed backward, it nonetheless continues to be taught to students and widely used in practice. A survey found that 73.5% of CFOs use that model in capital budgeting.
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What are the consequences for real investment? The (equal-weighted) average stock added to the S&P500 sees its beta increase by 0.10. With a market risk premium of 10%, the CAPM implied cost of equity for the average addition rises by 1%. Managers of these firms will find that fewer projects are positive NPV. This is ironic, given anecdotal evidence that managers are generally delighted at S&P 500 inclusion in part because they believe it improves access to capital markets.
Another effect on the cost of capital works through credit scoring models. These models place market valuations at the center; the greater the equity valuation, the greater the distance to default. This effect appears in Moody's KMV model, the Merton model, and Altman's Z-score. 20 Debt financing is more important than equity, especially for large firms, suggesting the price premium associated with S&P500 membership in Figure   3 is again likely to affect corporate investment. Here, the direction of the investment effect is time-varying; it depends on whether Index members are at a premium or a discount.
19 Graham and Harvey (2002) . 20 Return volatility plays a large role as well in these models. My calculations using the data of Barberis et al. (2005) do not show any significant change in volatility at standard horizons, so the effects of index membership on credit risk would come mainly through valuation levels.
Finally, stock market valuations affect corporate investment from an (average) Tobin's Q channel, where they are used as proxies for the profitability of investment.
Like the credit risk effect, this mechanism induces a time-varying effect on investment that depends on the prevailing valuations of Index members. Massa, Peyer, and Tong (2005) are first to examine some these predictions. They find that new S&P 500 inclusions increase their rate of equity issuance and reduce their leverage. Greater effects occur among firms that jumped more when they were initially included. The cost of equity is notoriously hard to measure, but the authors argue that reduces the cost of equity, driving the equity issuance results. These results do not support the beta-increase channel noted above. They are consistent with the credit scoring and Tobin's Q channels in the context of S&P membership.
B. Investor Decisions
Index-driven mispricings affect expected returns and volatility. They also degrade investors' ability to measure fund manager skill.
B.1. Investing in Index Funds
A main selling point for index funds has been comprehensive, low-cost diversification. The S&P 500 Index's detachment means, however, that it is reflecting less and less the performance of the full stock market. Index funds based on the more comprehensive Wilshire 5000 (which has included as many as 7,200 stocks) are now providing more robust diversification and stock market exposure.
Not only are index fund owners experiencing extra risk in the form of lowfrequency detachment, index-based trading creates more risk at higher frequency. The reason is that it is a focal point for those who want to change their stock market exposure in a hurry. For an index fund investor, reallocating from a stock market index fund to a bond fund or cash involves two trades, rather than hundreds of individual stock sales. To the extent that investment managers regard index membership as shorthand for liquidity, additional trading pressure may be concentrated on members. "Index trader risk" could be seen as a particular form of noise trader risk; two dramatic crashes that may have included this risk were discussed earlier.
Index funds can also have interesting expected returns properties that again may confuse rather than simplify portfolio choice. There are several possibilities.
Suppose the cap-weighted index starts with each stock at fundamental value. An i.i.d. mispricing shock would then lead the index fund investor to be overweight overvalued stocks. As prices correct over time, this leads to a drag on performance for cap-weighted portfolios, potentially contributing to the observed long-term underperformance of cap-weighted indices relative to equal-weighted indices. Yet if there is an unknown distribution of mispricing in the starting portfolio, as is presumably the case, then we can't make such a sweeping conclusion. See Perold (2007) for a careful discussion of these issues.
A second and very different possibility is that the market tends to underreact to stock-specific news. This does appear to be a stylized fact. In this world, the capweighted portfolio's automatic movement toward stocks with positive news shocks induces what might be considered an attractive portfolio tilt; to invest in the cap-weighted index is to pursue something resembling a large-cap momentum strategy.
A third plausible case involves the hypothesized indexing bubble. Figure 3 shows that S&P 500 Index members have been on a roll, but if they are overpriced then presumably this can't last forever. If this is indeed a bubble, then to invest in the capweighted Index is to pursue a strategy resembling a large-cap growth and momentum strategy, at least before the bubble pops.
For the sake of completeness, we can mention the textbook case. The market is informationally efficient and therefore indexing using a subset of the stock universe cannot, on average, be beaten. Unfortunately, the evidence does not support the blanket assumption of market efficiency (I wouldn't write this paper if it did), leaving all of the other messy, non-mutually exclusive possibilities.
Clearly, the line between passive and active investment is blurrier than usually presented. In a world of inefficient markets-apparently, our world-to invest in a capweighted index is implicitly to assume an investing strategy and take a view on the predictability of stock returns. Ambiguity about what cap-weighted indexing represents complicates the would-be passive investor's portfolio decision.
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The good news is that there are opportunities for the sophisticated investor. Crosssectional risk-return inversion provides an attractive investment opportunity. Institutional mandates that are flexible enough to capture this include maximum Sharpe ratio, minimum volatility, and absolute returns. The lack of clear benchmarks reduces transparency and accountability, though. Pension and endowment funds would find it more difficult to keep track of aggregate risk exposures.
B.2. Performance Evaluation
Finally, index detachment makes it harder to evaluate investment managers. If index members are moving as a separate category, using them as a yardstick to measure a manager's skill is problematic. 22 Performance relative to the index becomes periodspecific: the likelihood of beating the index depends on which way the detached index members happened to move relative to nonmembers.
If there was an indexing bubble, then the associated high benchmark returns have created a headwind for active managers for decades. Indeed, as noted above, the S&P 500 did have "alpha" relative to common expected return models over the 1980 to 2005 period in which indexed assets exploded.
The popularity of indexing may not be simply a reflection of the fact that active managers are unable, on average, to beat the index-it may actually be contributing to their underperformance. Likewise, if the indexing bubble pops, or even springs a slow leak, even many low-skilled active managers will outperform the benchmark, and the popularity of indexing may wane. In a world with substantial index detachment, estimates of the relative alpha-generating skill across managers are still possible, but absolute statements about even the average fund manager's skill are quite tenuous.
IV. Looking Forward
Indices and index-based trading are innovations that have not come for free. The economic implications are not well-researched, and some are inherently difficult to measure, but they no doubt exist to some extent and are likely to grow in accord with the growth of index-based investing.
What are the policy implications? There may be none. There is no practical way to redeploy the trillions of dollars now indexed in a way that reduces their economic 22 Sensoy (2009) finds that mutual fund flows are sensitive to performance relative to inappropriate benchmarks.
consequences. But we can at least consider a variety of thought experiments that involve small reforms.
A mass shift to the use of broader market indices would mitigate some of the problems discussed here. As of this writing, the S&P 500 represents about 78% of total U.S. market capitalization, so the risk reductions from a hypothetical mass shift to, say, the Wilshire 5000 (assuming the wish to retain a U.S. focus) would not be overwhelming.
Mid-caps and small-caps do diversify a large-cap portfolio, however. Furthermore, if the S&P 500 membership price premium is as large as Morck and Yang suggest, 78% of total market cap overstates the proper weight of the S&P. If the Index lost its putative 30% premium, for example, then its corrected share of the market would be closer to 60%.
This would imply greater benefits to a mass move to a broader index.
Yet even this modest suggestion has some problems. At some point, the marginal firm is too small to handle its share of net flows without large price impacts. Adding midcaps and smaller-caps to the mix would also destroy some of their current diversification benefits via comovement increases, and perhaps adversely affect the capital budgeting decisions of the new inclusions. The optimal breadth for a single U.S. stock market index, from the perspective of overall benefits and costs to all of those affected by stock prices, is probably more than (most of) the largest 500 stocks but fewer than the largest 5000. As the markets grow, so too would this optimal breadth.
Practically speaking, the interest in new cap-weighted indices may be approaching certain limits. With more than 20,000 readily investable equities worldwide, there are in principle over 2 20,000 sets of securities that could be assembled, which is far greater than the number of atoms in the universe. But the number of U.S. indices reported 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 
